Reference strains of the Mycobacterium avium complex (MAC) belonging to serovars 1 to 28 were examined with DNA probes (Gen Probe Rapid Diagnostic System for the MAC; Gen Probe Inc., San Diego, Calif.) specific for either M. avium 
Mycobacterium avium and Mycobacterium intracellulare are closely related and difficult to distinguish from one another by conventional cultural and biochemical tests. They are often referred to as the M. avium complex (MAC). Recently, a DNA probe kit (Gen Probe Rapid Diagnostic System for the MAC; Gen Probe Inc., San Diego, Calif.) was developed to identify the two MAC species, M. avium and M. intracellulare (5, 10) . This diagnostic kit has proved to be rapid, sensitive, and specific for identification of the two MAC species (3, 4, 9) . We have also confirmed the value of this assay system (15) , but in a few instances, we encountered mycobacterial strains that did not react with either the M. avium or the M. intracellulare probe, even though they possessed MAC-specific a-antigen and exhibited cultural and biochemical characteristics of the MAC (15) . Similar observations were also reported by Enns (4) and Sherman et al. (17) .
At present, MAC consists of 28 serovars, and until recently, serovars 1 to 3 and 4 to 28 were designated M. avium and M. intracellulare, respectively (6, 16, 19) . However, Baess (1, 2) and Magnusson (12) recently reported that strains belonging to serovars 4 to 6 and 8 are more closely related to M. avium than they are to M. intracellulare. Therefore, we decided to test various standard strains of MAC (6) belonging to serovars 1 to 28 using the MAC DNA probes. We examined 105 strains of the MAC, involving 69 serovar reference strains (6) , for their reactivities with either MAC DNA probe, conventional cultural and biochemical properties, and a-antigens (18 (8, 11) . Organisms were identified as MAC when they were nonpigmented slow growers; resistant to hydroxylamine hydrochloride (500 ,ug/ml), ethambutol (5 ,u.g/ml), and p-nitrobenzoic acid (2 mg/ml); and positive for tellurite reduction and heat-stable catalase but negative for niacin production, nitrate reduction, Tween 80 hydrolysis (7 and 14 days), and urease.
RESULTS

Reactivities of MAC strains belonging to serovars 1 to 21
with MAC DNA probes. AUl 29 strains belonging to serovars 1 to 6, 8 to 11, and 21 (18 strains from NJC, 4 strains from CDC, and 7 strains from SMU) reacted with the M. avium probe with positive percent hybridization values, 34 to 60% (Table 1) . These same strains hybridized with the M. intracellulare probe only to 0.7 to 3.3%; i.e., it was lower than the negative limit (5% 18 .0% (hybridization with the M. avium probe ranged from 0.7 to 0.8%). The other strain, S72/83, did not react with either probe (hybridization to the M. avium and M. intracellulare probes was 4.7 and 1.4%, respectively). Therefore, serovar 18 substantially belongs to M. intracellulare, although the possibility cannot be entirely ruled out that this serovar involves not only M. intracellulare but also M. avium. Similar mixups are known for Mycobacterium tuberculosis (7) . The same result mentioned above was obtained for the three strains from CDC with the same strain names as those from NJC (strain 34540, 14186-1424, and P54) (data not shown).
Reactivities with DNA probes of MAC strains belonging to serovars 22 to 28. As shown in Table 2 , 10 strains of serovar 25 (strains 72-888 and 1195 CDC from NJC and strains S88/21, S88/55, S88/90, S88/204, S88/259, S88/334, S88/425, and S88/465 from QDH) reacted positively with the M.
intracellulare probe but not with the M. avium probe, indicating that these serovar strains also belong to M. intracellulare.
Except for serovar 25, the reactivities of MAC strains of serovars 22 to 28 to MAC DNA probes were very confused ( Table 2) . Two strains of serovar 22 (S88/142 and S88/381) reacted positively with the M. intracellulare DNA probe. These strains had MAC-specific biological characteristics and a-antigen. The other two strains of serovars 22 and five strains of serovar 27 lacked reactivity not only with the M. In cases of serovars 22 to 28 (except for serovar 25), the strains tested were largely divided into three groups. First, serovars 22, 26, and 27 involved some strains which had no reactivity with MAC probes but which we would identify as M. scrofulaceum, because they possessed M. scrofulaceumspecific a-antigen (18) and exhibited characteristic cultural and biochemical properties of M. scrofulaceum (8, 11) . In relation to this, it may be noteworthy that Schaefer (16) and McClatchy (13) observed the existence of a number of isolates that were identified biochemically as M. scrofulaceum but serotyped as MAC and vice versa. Second, some strains of serovars 22, 24, 26, and 28 had positive reactivities with the DNA probe of the M. intracellulare-and MACspecific a-antigen (18) (see Table 2 ) and had properties characteristic of the MAC (8, 11) . Third, serovars 23 and the remaining strains of serovars 24, 26, and 28 did not react with either the M. avium or the M. intracellulare probe; but they possessed MAC-specific a-antigen and cultural and biochemical properties of MAC. Similar MAC strains with low reactivities with the MAC DNA probes have been reported anecdotally by CDC and by Enns (4) , in the case of clinical isolates of MAC. Enns (4) 
